Patent 

Docket No.: 55288USA1A 
ARTICLE WITH LASER ENGRAVED IDENTIFICATION MARK 

5 

Background of the Invention 

L Field of the Invention 

10 This invention relates to an article and a method for making an article having one 

or more identification marks that function to identify information about the article, such as 
color, size, catalog number and the like. More particularly, the present invention is 
concerned with an article and a method for making an article having a laser engraved 

Ijjk identification mark that is created by the use of a polymer coating applied to an exterior 

J: 15 surface of the article. 

? 2. Description of the Related Art 

I** Laser engraving apparatus is in widespread use for marking or engraving a variety 

IZ 20 of articles. Common examples of laser engraved articles include trophies, signs, sporting 
W goods and awards. Other laser engraved articles include product containers, musical 

• a fi instruments and woodcrafts. 

Product containers often bear a number of identification marks that serve various 
purposes. Product containers commonly include at least the name of the product as well 
25 as the name of the manufacturer or seller of the product. If the nature of the product is not 
readily apparent, the container may also include identification marks written as text that 
describe in generic terms the type of product within the container. 

In many instances, product containers also include a number of additional 
identification marks that serve other purposes. For example, the container may have 
30 marks that describe the color, shape, size, weight or volume of the product. It is also 

common for product containers to bear marks that identify the manufacturer's or seller's 
address, or country of origin of the product. 
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Many product containers also include additional identification marks that convey 
other information as well. For example, identification marks on product containers may 
include serial numbers or batch or lot codes that help identify, among other things, more 
detailed information to the manufacturer regarding the manufacturing process for the 
5 particular product within the container. Furthermore, identification marks on product 

containers may include letters or numbers that serve as catalog or product numbers for the 
product. 

In the past, identification marks have frequently been applied to product containers 
using ink printing technology of one sort or another. In some instances, ink markings are 
10 applied to a label such as a label made from a section of paper or plastic film having an 

adhesive coating on its back side. The label is often applied to the container after the label 
is marked. 

iQ In other instances, ink printing technology is used to apply an ink identification 

if! mark directly on an exterior surface of the container; In that instance, the color of the ink 

l -% 15 is often selected to contrast with the color of the exterior surface of the container in order 
=p to enhance the visibility of the resulting identification mark. The identification mark may 

be formed as a positive image of the ink (i.e., where the ink creates letters, symbols or 
|i: other indicia for identification) or as a negative image (such that the lack of ink, and hence 

ly the underlying exterior surface of the container, creates the letters, numbers or other 

;g 20 indicia). 

However, certain problems have long been associated with ink printing. For 
example, the operator must ensure that a sufficient quantity of fresh ink is available at all 
times. Also, the operator must ensure that the ink has properly hardened or cured after 
application so that the mark is not smudged or otherwise harmed during subsequent 
25 handling. Moreover, and particularly with ink pad printing technology, there is often a 
certain amount of labor, time and expense associated with efforts to switch from one 
identification mark to another. 

In recent years, laser technology has been used to engrave product identification 
marks directly on product containers. Laser engraving technology presents an important 
30 advantage over ink printing technology, in that the laser engraving apparatus enables the 
operator to easily switch from one identification mark to another. For example, the laser 
engraving apparatus may include a controller that directs movement of the laser beam. In 
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that instance, changing the identification mark is carried out by simply changing a set of 
computer instructions used by the controller to determine the path of the beam. 

However, laser engraved identification marks on product containers are sometimes 
difficult to see. The ease of visibility of the mark depends on many factors, including the 
5 width of the mark and the color of the underlying container surface. The operator must 
also exercise caution to ensure that the energy of the beam on the surface of the container 
is not sufficient to burn through or otherwise unduly weaken the container, so that the 
strength of the container is not significantly impaired. 

Laser engraved identification marks have also been used on other dental articles. 
10 For example, U.S. Patent No. 5,322,436 describes an orthodontic band that has a laser 

engraved identification mark on an exterior surface. The identification mark described in 
that patent has a white, frosty appearance that is aesthetic and easy to read. 

Known identification marks, including the marks described above, are somewhat 
satisfactory and are in widespread use. However, there is a continuing need to improve 
15 the state of the art. In particular, it would be desirable to provide an identification mark 

that is easy to read, and yet is also durable and relatively inexpensive to manufacture even 
when a relatively large amount of information is to be conveyed. 

Summary of the Invention 

20 

The present invention relates to an article having an identification mark that 
combines many of the advantages of both the ink printing and laser engraving 
technologies described above, with the result that the identification mark is aesthetic, easy 
to read and relatively inexpensive. The identification mark of the present invention can be 

25 tailor-made as needed to create specific data for specific products with little human 
intervention. The present invention is also directed toward a method for making the 
improved identification mark. 

In one aspect, the present invention is directed toward an article that comprises a 
body having an exterior surface with a certain color. A polymer coating extends over a 

30 certain region of the exterior surface. The coating has a color that contrasts with the color 
of the exterior surface. The article also includes a laser engraved identification mark that 
is formed within the coating. 
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Another aspect of the present invention is directed toward a method of making an 
article. The method includes the act of selecting a polymer coating having a color that 
contrasts with the color of an exterior surface of the article. The method also includes the 
act of applying the coating to a certain region of the exterior surface of the article. The 
method further includes the act of directing a laser beam toward the coating with sufficient 
power to cause the coating to undergo a chemical reaction and create an identification 
mark. 

These and other aspects of the invention are described in more detail below and are 
illustrated in the accompanying drawings. 

Brief Description of the Drawings 

Fig. 1 is a side elevational view of an article having a laser engraved identification 
mark according to one embodiment of the present invention, where the article in this 
instance is a product container and specifically is a disposable cartridge for storing and 
dispensing a quantity of dental material; and 

Fig. 2 is a perspective view of an article with a laser engraved identification mark 
according to another aspect of the invention, where the article in this instance is an 
orthodontic band. 

Detailed Description of the Preferred Embodiments 

An article having a laser engraved identification mark according to one 
embodiment of the invention is illustrated in Fig. 1 and is a product container that is 
broadly designated by the numeral 10. The product container 10 in this example is a 
disposable cartridge for storing and containing a flowable material. More particularly, the 
product container 10 shown in Fig. 1 is a disposable storage and dispensing cartridge for 
use with a single dental patient and is especially useful for storing and containing dental 
compositions such as dental sealant or dental restorative material. 

The product container 10 includes a body 12 that is optionally made of a polymeric 
material. The body includes a circular rear flange 14 and a front dispensing nozzle 16. 
Although not shown in the drawing, the body 1 2 has a hollow inner chamber for 



containing a material to be dispensed. Additionally, the product container 10 includes a 
piston that is received within the chamber. As the piston is advanced toward the nozzle 
16, the material in the chamber is urged through a passageway in the nozzle 16 and 
dispensed directly to an application site. Additional aspects of the container 10 are 
5 described in U.S. Patent Nos. 5,100,320 and 5,624,260, both of which are incorporated by 
reference herein. 

The particular product container 10 that is depicted in Fig. 1 is shown only for 
exemplary purposes, and a number of other containers are also possible. For example, the 
container may have any one of a number of other shapes or sizes, and may be used to 

10 contain material other than a dental sealant or restorative material. The container may also 
optionally have multiple product chambers, such as the double-barrel cartridge shown in 
U.S. Patent Nos. 5,722,829 and 5,651,397. 

The container 10 is adapted to be releasably received in a receptacle of a hand-held 
applicator, such as the applicators described in U.S. Patent Nos. 5,195,663 and 4,198,756. 

15 However, other constructions are also possible. For example, the container may include 
applicator structure for hand dispensing of the material, such as the dispenser assembly 
with integral containers shown in U.S. Patent No. 5,735,437. 

The body 12 has an exterior surface 18 with a certain color. A section of polymer 
coating 20 extends over a certain region of the exterior surface 1 8. The area of the region 

20 is less than the area of the entire exterior surface 18. In this embodiment, that region has a 
rectangular shape, although other shapes are also possible. Preferably, the coating 20 has 
a color that contrasts with the color of the exterior surface 18, such that the coating 20 can 
be readily distinguished from the exterior surface 18 by the naked eye. 

The article or product container 10 also includes a laser engraved identification 

25 mark 22 that is formed within the coating 20 and extends over the above-mentioned 

rectangular region of the exterior surface 18. In Fig. 1, the identification mark 22 bears 
the alphanumeric designation "A3. 5" for purposes of illustration. The identification mark 
22 is of a color that is different than the color of the adjacent area of the coating 20, so that 
it is relatively easy to see. 

30 The identification mark 22 is formed by directing a laser beam toward the polymer 

coating and causing a portion of the coating to undergo a chemical reaction and form a 
desired identifying designation. For example, the laser beam can be directed toward the 



-5- 



coating with sufficient power to volatilize the portion of the coating that is in the path of 
the laser beam. The laser beam is then moved as needed to create the desired alphabetic, 
numeric or other type(s) of identification mark(s). In the illustrated embodiment, the 
portion of the coating within the desired area of the identification mark is essentially 
5 completely volatilized so that the exterior surface 18 is readily visible and contrasts with 
P adjacent areas of the coating 20. 

Qmionally, the coating 20 also presents a second identification mark. An example 
of one typeW second identification mark is the identification mark 24 that bears the 
alphanumeric obsignation "Z250". The second identification mark 24 is located in an area 
10 on the exterior surrace 18 that is spaced from the rectangular region containing the 
identification mark 22^ 

Preferably, the second identification mark 24 is a genus identification mark, while 
the first identification mark 22 is a species identification mark. For example, the 
identification mark 24 may be used to identify a series of dental restorative materials that 
15 have identical physical characteristics except for color or shade. The first identification 
h mark 22 may then be used to designate a shade of the dental restorative material, so that a 

restorative material can be selected that matches the shade of the patient's tooth structure. 

The product container 10 that is shown in Fig. 1 is a particular advantage, in that a 
number of such containers 10 may be manufactured in advance bearing the second 
20 identification mark 24 but not the first identification mark 22. As the containers 10 are 

taken out of inventory by the manufacturer and filled when needed with a particular shade 
of restorative material, the laser apparatus can be used to create the first identification 
mark 22 and permanently mark the product container 10 with a shade designation that 
identifies the particular shade of dental restorative material in the chamber of the product 
25 container 10. As such, a manufacturer need only keep in inventory one type of product 
container for each product series (e.g., "Z250"), instead of keeping a number of different 
product containers to identify all of the different types of products (e.g., the various 
shades) within that series. 

Optionally, the coating 20 may have a color that represents a genus identification 
30 mark. For example, the coating may have a red color for use with a product container 
having a black exterior surface to represent one series of dental restorative materials 
especially suitable for use with posterior teeth, while the coating may have a green color 
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for use with a product container having a black exterior surface to represent another 
product series of restorative materials that is especially suitable for use with anterior teeth. 
The first identification mark 22 can then be used to create the species identification mark 
that identifies the color or shade of the restorative material within each of those series. 
5 As another option, the shape of the coating 20 may represent a genus identification 

mark. For example, the shape of the coating 20 over the exterior surface 1 8 may be 
rectangular (as illustrated) to represent one series of products, and may be triangular or 
round to represent another series of products. Other variations are also possible. 

As another option, the laser beam may cause the coating to undergo a chemical 
10 reaction other than volatilization. For example, the laser beam may cause the coating in its 
path to oxidize, such that the surface oxides contrast in color with the color of the adjacent 
^ coating. As another example, the laser beam may cause the coating in its path to harden 

sjrg and/or cure and become affixed to the container, while the remainder of the coating is 

subsequently removed by a rinsing or dissolving step. As a further example, the laser 
15 beam may cause the coating to undergo a color removal (photobleaching) process or a 
s p color generation process that contrasts in color with adjacent areas of the coating. Other 

types of chemical reactions caused by the laser beam are also possible. Moreover, all of 
I s * the processes described in this paragraph shall be considered for present purposes as 

IU forming a laser engraved identification mark "within the coating", regardless of whether 

•^f 20 the resulting mark is a negative or a positive image. 

=fi The use of a polymer coating in combination with a laser engraving process is a 

particular advantage in certain instances where it is desired that the laser beam not disturb 
the exterior surface to any significant degree. For example, there may be instances where 
it is desired to avoid any surface irregularities on the article (as, for example, when it is 

25 desired to limit potential corrosion sites on metal articles). In other instances, the article 
may be made of a material that might be unduly weakened by the laser beam. In these 
instances, the presence of the coating optionally enables, the coating instead of the 
underlying exterior surface of the body to receive a majority of the energy of the laser 
beam, so that the underlying surface of the body is not adversely affected. However, if 

30 desired in certain applications, the laser beam may be directed at the article with sufficient 
energy to roughen the exterior surface of the article and also optionally enable the coating 
to "settle in" to the roughened portions and form the desired identification mark. 
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As another option, the laser beam may also be used to create a third identification 
mark having a different purpose than the first identification mark 22 or the second 
identification mark 24. The third identification mark 26 may be made directly on the 
exterior surface 18 in a location that is spaced from the coating, resulting in a mark that is 
more difficult to see with the naked eye than the first identification mark 22 or the second 
identification mark 24. The third identification mark is particularly useful to record 
information directly on the product container 10 that need not be known or observed by 
the consumer in ordinary use of the product. 

For example, the third identification mark 26 may contain a lot code or batch code. 
Although such codes are not normally needed, they are often permanently marked on 
containers to aid in tracing the product when necessary. For instance, if the manufacturer 
needs to recall all material made in a certain batch or in a certain lot, the lot or batch code 
can be identified when desired by the naked eye so that the consumer can ascertain 
whether or not the product within the product container 10 is subject to the recall. 

As additional alternatives, the third identification mark 26 may include data such 
as a recommended use date, recommended sell date, shelf life data, expiration date or date 
of manufacture of the product in the product container 10. Such information may not be 
needed in the ordinary course of practice, as for example in a busy dental office where 
new products arrive at frequent intervals. However, the practitioner can refer to the third 
identification mark 26 to obtain such information upon closer inspection when needed or 
desired. 

The coating 20, including the rectangular section as well as the second 
identification mark 24, may be made by any one of a number of suitable ink printing 
techniques. For example, the coating may be applied to the exterior surface 18 by a pad 
printing machine. If desired, both the rectangular section of the coating as well as the 
second identification mark may be applied simultaneously in a single step by the pad 
printing machine. Examples of suitable pad printing machines are the machines sold by 
Printex (a division of Pemco Industries, Inc.) of Poway, California. Alternatively, the 
coating 20 may be applied by a screen printing technique. As another alternative, the 
coating 20 may be applied to the body 12 by use of an in-mold decorating technique, 
where a web containing the polymer is present in the mold cavity as the body 12 is 
molded. 



The polymer coating may be any suitable coating that is compatible with the 
selected laser engraving system and the composition of the exterior surface 18. Examples 
of suitable coatings are the inks known as the "PUR" Series, from Purell of Germany or 
the inks known as "Visprox" from Visprox B.V.. 
5 The laser engraved first identification mark 22 may be made using any one of a 

number of laser engraving systems. An example of a suitable laser engraving system is a 
YAG laser engraving system sold under the brand name "Hi-Mark" No. 400 from General 
Scanning Inc. However, other laser systems such as CO2 lasers and masers may also be 

employed. The third identification mark 24, if used, is preferably applied to the product 
10 container 10 by the same system used to create the first identification mark 22. 

The laser engraving system is adjusted as needed so that the resulting identification 
mark 22 is readily visible. For example, when the "PUR" Series ink as described above is 
^ used in combination with the "Hi-Mark" brand laser marking system No. 400 as 

iji mentioned above, and when the body 12 is made of nylon, satisfactory settings for the 

=1r= 

,|i 15 laser engraving system include a speed of 70mm per second, a power setting of 80% and a 
;P frequency of 30,000 Hertz. 

The identification mark 22 may be made using one or two passes of the laser beam, 
!^ or additional passes if a somewhat wider mark is desired. In some instances, at least two 

IV passes of the laser beam are desirable so that the energy of the beam can be retained at 

5 20 relatively low levels that do not tend to unduly soften the exterior surface 18 of the 
: ™ underlying plastic body 12. The use of multiple parallel beam paths also helps avoid the 

need to use a zoom lens or beam expander with the laser apparatus, resulting in a potential 

cost savings. 

Preferably, the settings of the laser engraving system are selected so that the 
25 polymer coating in the path of the beam is volatilized but the underlying exterior surface 
of the body 12 is not unduly heated or softened. It has been found that a laser beam with 
excess energy may soften the exterior surface 18 of the body 12 to such an extent that the 
plastic material of the exterior surface 12 tends to roll over edges of the coating on a 
microscopic scale, causing the edges of the coating to lose sharpness and become 
30 somewhat fuzzy in appearance. By keeping the energy of the laser beam as low as 

possible while still volatilizing the coating in the path of the beam, the edges of the coating 
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adjacent the path of the beam are sharp and distinct, resulting in an identification mark that 
is relatively easy to read. 

As an additional option, the container 10 may have an area 28 that is color coded to 
certain information conveyed by the identification mark 22 or identification mark 24. For 
example, the containers for the product series "Z250" identified by the second mark 24 
may have a common color in the area 28, so that the risk of using the wrong product for a 
particular procedure is reduced. 

A laser engraved article according to another embodiment of the invention is 
illustrated in Fig. 2. The article in Fig. 2 is an orthodontic band 30. Orthodontic bands are 
commonly placed over molar teeth of a patient undergoing orthodontic treatment to serve 
as a mounting platform for tiny devices known as buccal tubes. 

The orthodontic band 30 includes a circular body 22 that is made of a metallic 
material such as Series 300 stainless steel. The body 32 has an exterior surface 34. A 
polymer coating 36 is applied to a region of the exterior surface 34. 

A laser engraved first identification mark 38 is formed by directing a laser beam 
toward the polymer coating 36, such that the portion of the coating 36 that is within the 
path of the laser beam undergoes a chemical reaction. Preferably, the chemical reaction 
volatilizes the coating in the path of the laser beam, so that an identification mark is 
formed by the appearance of the exterior surface beneath the area where the polymer 
coating 36 is volatilized. Preferably, and as described above, the laser engraving system is 
operated so that the exterior surface 34 is not unduly roughened or otherwise disturbed by 
the laser beam. 

The first identification mark 38 is preferably located on a portion of the body 32 
where the identification mark 38 is not normally visible once the band 30 is placed in the 
patient's oral cavity and around the selected tooth. For example, the identification mark 
38 may be positioned on a mesial side of the molar tooth in interproximal relation to the 
adjacent tooth when the band 30 is placed over the tooth in its correct orientation. 

Preferably, the polymer coating 36 is not adversely affected when the band 30 is 
subject to sterilization. Orthodontic bands are available in a variety of shapes and sizes, 
and the orthodontic practitioner may trial fit the band over the patient's tooth before the 
band is cemented in place to ensure that the selected band matches the shape of the 
patient's tooth. If the band is not of the proper size, the band is re-sterilized for later use. 
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It is preferable that the polymer coating 36 be able to withstand the sterilization procedure 
so that the identification mark 38 remains easy to read during a subsequent procedure. 

Optionally, the band 30 also includes a second identification mark 40 that 
represents genus data, while the first identification mark 38 represents species data. For 
example, the first identification mark 38 may include numerals sufficient to identify the 
location of the tooth for which the band 30 is intended. The identification mark 38 may 
also include a manufacturer's notation that represents a size of the band 30. The second 
identification mark 40 may be used to provide more generic information such as the brand 
name of the band or the identity of the manufacturer. In the illustrated example, the 
second identification mark 40 identified the brand name as "XYZ". 

A number of other laser engraved articles are also possible, and the embodiments 
described in detail above are only representative of specific examples. Those skilled in the 
art may recognize a variety of other applications and uses of the invention. Accordingly, 
the invention should not be deemed limited to the specific embodiments that are described 
above, but instead only by a fair scope of the claims that follow along with their 
equivalents. 



